Uteroplacental blood flow at rest and during exercise in late-gestation conscious rats.
The present studies were conducted to achieve three specific aims. First, techniques and procedures were developed to allow tissue and organ blood flow measurements by radioactive microsphere methodology in the conscious female rat. Second, technical aspects of the methodology were evaluated with emphasis on potential uteroplacental shunting of microspheres in the late-gestational period. Third, the above techniques and procedures were utilized to assess uteroplacental blood flow at rest and during exercise in conscious pregnant rats during the late stages of gestation, i.e., days 15, 19, and 22 of pregnancy. Results established the validity of tracer blood flow technical assumptions, and no significant increase in arteriovenous shunting of 15-microns microspheres either as pregnancy progressed or during superimposed exercise in near-term pregnant animals was detected. During the stages of pregnancy studied, cardiac output was enhanced approximately 20% near term. Marked and progressive increases in uterine blood flow were noted both in milliliters per minute and as percentage of cardiac output. Preferential placental perfusion during late-stage gestation was indicated by increased tissue flow (7 +/- 1, 84 +/- 12, 232 +/- 32 ml.min-1 x 100 g-1), increased percent cardiac output (1.7 +/- 0.1, 5.1 +/- 0.7, 11.0 +/- 1.7% cardiac output), and increased percent uterine blood flow (10 +/- 1, 59 +/- 3, 87 +/- 2% uterine flow) at days 15, 19, and 22 of gestation, respectively. Progressive maternal body weight increase during gestation enhanced exercise work intensity, as shown by heart rate and cardiac output at the end of 30 min of treadmill running at 8.5 m/min, 0% incline.(ABSTRACT TRUNCATED AT 250 WORDS)